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Description 



^ ^r JTJZ TT >T ° 3 med ' CaI b39 havin9 excel,ent sanftariness, flexibility, transparency, 
s Z Jr i f , ! ♦ SU ' tab,e f ° r USe 38 3 COntainer of b,00d and vari ™* medicinal liquids. More 
s spec,f,ca ly , relates to a medical bag composed of a laminate comprising (I) an inner layer (in an 

mtermed^te layer, and (iii) an outer layer. The interlayer is derived from an ethy len^fin copo^ (ymer 

Z? " TT\ °- 93 \ 9/Cm3 ° r i6SS and me inner and out9r layers are independent rZ^ZTa 
polymer seiected from the group consisting of low-density polyethylenes, linear low4nsity ethylene 
copolymers, and high-density polyethylenes. V etny)ene 

10 r, nM ?tt COnt t ers f m f de of » for e * a ™P'*> 9'ass, polyethylene, and polypropylene, and flexible (or non- 
ngid) bags made of, for example, polyvinyl chloride) containing plasticizerc i are heretofore know as 

STSSCTT or - bags ; The ; i9id containers - »~ ■ ha - * di***^ m that air f ££S in S 

tllVr " USI ; 9 h tranSfUSi ° n SSt Pr ° Vided With a vent needle or hole the liquid contained 
,5 conta Lh ^ Opw,Se . ,n h t ; 0 K UCed int ° 3 hUman b ° dy thr0U9h ' for exam P |e - a vrtn. and therefore, liquid 
Z! S T m ' 9 i ^ Contaminated and air ca " enter the vein to cause an air embolus therein £? 
these "9.d comamers do not completely satisfy the requirements of sanitariness and safety On the ottS 
hand, flexible bags have advantages in that the introduction of air is not required, the bagLns nLrallv 
compressed under atmospheric pressure with the dropwise Introduction of the ^JS^iSTS 

,o tl 6 ^ T 3 hUman b ° dy d06S n0t 0CCur sinc * *• contained thern 

20 this the bottom of the bag at the completion of transfusion, a rapid transfusion can be carried our ,mrw 
pressure, and the bags is not bulky, unlike containers, and therefore, the ZZZSor Ti^s ^ Z 

Z^VwZvZ^: h r as tt containers ° r ba9s ^LT^i:7^: 

™«5 h ?h especia! y those made of non - r '9 ,d Polyvinyl chloride), however, involves possible problems 
caused by the rn.grat.on of plasticizers into the liquid contained in the bags and the toxicity of the vinvl 

25 chloride monomer contained in polyvinyl chloride) y y 

The Patent Publication JP-A-58-1 65866 proposed a medical bag composed of a laminate comprise 
buten^r fV^"' f y,e r Vinyi aC6tate C0P0,ymer ' Xylene-propylene type eiastorn^ o ^yZ 
e^^^^J^ Tf 3 ' ^ haS 6XCe,Ient SanitarineSS " and transpar- 

so ! In V ° ' S ,0W 3nd thuS the a PP ea ™<* thereof is not satisfactory due to the 

30 ^sxzis^ :z ha9 when - for examp,e * the ba9 is subiected to 1 ~ 

SUMMARY OF THE INVENTION 

os Accordingly, an object of the present invention is to reduce or eliminate the above-mentioned 
^advantages and problems of the prior art and to provide a medical bag having an ZJEZZEZt 
flex,b ,ty, transparency, and heat-resistanoe against a sterilization treatment temperature san,ta "" es5 ' 
m ac^nl^ th r ,a9SS °* ' he PreS6nt inVen,l0n wi " be apparent blowing description; 

<o havi g a ,h fneS sHo 4oZm IT™' ? ' me * al ba ° compos ° d °< a « 

or Z ethvZ t „,„, J , „ ^Pnsing 0) an inner layer of either a low-density polyethylene 
or an ethylene-1-olef,n copolymer havmg a density of 0.920 g/cm* or more, or a high density polyethylene 
00 an ,ntermed,ate layer of an ethylene-1 -olefin copolymer having a melting point of lYs" C tt STand 

eZZe 3 in"? ° °f 20 9/OT3 " ' 9SS ' 3nd (iii> a " 0Ute ' la * er °< either alw^slty polye hy ene or n 
^ ethy,ene.1-ole„n copolymer having a density of 0.920 g/cm* or more, or a high density po Wane 

DESCRIPTION OF THE PREFERRED EMBODIMENT INNER AW OUTER LAYER 

pres^ 'ZTJ L P t ethy T e USab ' e 35 * he inner and outtr of the m ^al bag according to the 

bag also has a good fiexMy and frans^arency. ^ ^^^^^^^ 

T R ?ttinX e of n o d , h ,r2o 9 :r flow rate ' accordins ,o the as ™ ° 1 ^ 8 

teTef^ ,0 ° 0mParable * * e ma ' n Chai " for ™ S 1« In * orTo e ^ bon mom/ 
The „near low-densHy ethyiene copolymers usable as the inner and 00,0? layers oTJ^SSS^ 
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according to the present invention are those obtained by copolymerizing ethylene and a 1 -olefin or 1- 
oiefins. The 1 -olefins usable in the copolymerization of the linear low-density ethylene copolymers are 
preferably those having 12 or less carbon atoms. Examples of such 1 -olefins are propylene, butene-1, 
hexene-1. 4-methylpentene-1 , and octene-1. Although there are no critical limitations to the content of I- 
5 olefin in the linear low-density ethylene copolymers, the density of the copolymers is decreased with the 
increase of the content of the l-olefin in the copolymers. When the amount of the l-olefrn to be 
copolymerized in the copolymer is increased, not only is the density of the copolymer decreased but also 
the flexibility and the transparency of the copolymers are improved, due to the increase of the short 
branches derived from the l-olefin in the copolymer. This is similar in the case of the increase of the long- 

70 chain branches in the above-mentioned low-density polyethlene. Nevertheless, although the melting point is 
decreased with the decrease of the density in the case of the low-density polyethylene, the melting point is 
substantially saturated around a temperature of I20*C in the case of linear low-density ethylene 
copolymers, unlike the low-density polyethylenes. Thus, by utilizing these characteristics, the linear low- 
density ethylene copolymers can be advantageously used as the inner and outer layers having an excellent 

is flexibility, transparency, and heat-resistance. The "short chain branches" used herein means those having a 
sufficiently short length when compared with the main chain, for example, those having a carbon atom 
number of less than 15. The preferable l-olefin content of the linear low-density ethylene copolymer usable 
as the inner or outer layer of the present invention is 5% to 20% by weight, depending upon the desired 
characteristics of the inner or outer layer. 

20 The density of the linear low-density ethylene-l-olefin copolymer is preferably 0.920 g/cm 3 or more 
more preferably 0.920 to 0.935 g/cm 3 , and the MFR thereof is preferably 0.I to 20 g/IO min, more preferably 
0.I to 15 g/iO min. especially preferably 0.) to 10 g/IO min, from the viewpoints of moldability and mechanical 
strength. The linear low-density ethylene-l-olefin copolymers suitable for use as the inner and outer layers 
are those having a melting point of I20*C or more and a Young's modulus of I200 kg/cm* or more 

25 preferably I200 to 8000 kg/cm 2 . 

The high-density polyethylenes usable as the inner and outer layers in the present invention are so- 
called low-pressure-produced polyethylenes composed of a main chain and short-chain branches. The term 
"short chain branches" used herein means those having a sufficiently short length when compared to the 
main chain, for example, those having a carbon atom number of less than 15. The high-density 
30 polyethylenes suitable for use in the inner and outer layers preferably have a density of 0.935 g/cm 3 or 
more, more preferably 0.940 to 0.965 g/cm 2 . and preferably have an MFR of 0.2 to I0.Q g/IO min more 
preferably 0.2 to 5.0 g/IO min, 

INTERMEDIATE LAYER 

35 

The ethylene-l-olefin copolymers usable as the intermediate layer of the medical bag according to the 
present invention are those having a melting point of II5°C to 125° C, preferably II8*C to 123° C and a 
Young's modulus smaller than those of the inner and outer layers. These ethylene-l-olefin copolymers may 
include the so-called linear low density polyethylenes (i.e., ethylene-l-olefin copolymers), propylene- 

40 ethylene random copolymers, and ethylene-propylene type elastomers. 

The linear low-density ethylene copolymers usable as the intermediate layer of the medical bag 
according to the present invention are those preferably having a density of 0.935 g/cm 3 or less, more 
preferably 0.925 g/cm 3 or less, especially preferably 0.920 g/cm 3 or less, a melting point of 115° C or more 
more preferably 118 C ore more, an MRF of 0.1 to 20 g/10 min, more preferably 0.1 to 15 g/10 min especially 

45 preferably 0.2 to 10 g/10 min. The l-olefins usable in the copolymerization of the ethylene-l-olefin copolymers 
are preferably those having 12 or less. Examples of such i-olefins are propylene, butene-l. hexene-l, 4- 
methylpentene-l, and octene-l. Although there are no critical limitations to the content of the i-olefins in 'the 
copolymer, the density of the copolymers is decreased with the increase in the content of the l-olefins in 
the copolymer due to the increase in the amount of the short-chain branches derived from the l-olefins. The 

so term "short branches" used herein means those having a sufficiently short length when compared with the 
main chain, for example, those having the carbon number of less than 15. Thus, the preferable l-olefin 
content of the ethylene-l-olefin copolymers is 5% to 20% by weight depending upon the desired 
characteristics of the intermediate layer. As mentioned previously, when the amount of the l-olefins to be 
copolymenzed in the copolymer is increased, not only is the density of the copolymer decreased, but also 

55 the flexibility and transparency of the copolymers are improved due to the increase of the short branches 
derived from the l-olefin in the copolymer. This is similar in the case of the increase of the long-chain 
branches in the above-mentioned low-density polyethylene. Nevertheless, although the melting point is 
decreased with the decrease of the density in the case of the low-density polyethylene, the melting point is 
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substantially saturated around a temperature of 120* C in the case of the ethylene-l-olefin copolymers. Thus 
the conventional correlation between the density and the melting point in the polyethylene is not held in the 
ethy!ene-l-olefm copoiymers used as an intermediate layer in the present invention. Thus, according to the 
present invention, by utilizing these characteristics, the ethylene-l-olefin copolymers can be advantageously 
5 used as the intermediate layer having an excellent flexibility, transparency, and heat resistance Especially 
the ethylene-l-olefin copolymers having a density of 0.920 g/cm* or less, especially 0.9I5 g/cm^ or less are 
particularly suitable because they are extremely flexible and have a strong adhesivity to the inner and outer 
layers composed of, for example, low-density polyethylene. 

Although there are no critical limitations to the density, the MFR, the melting point, and the Young's 
o modulus of the inner, intermediate, and outer layers of the medical bag according to the present invention 
preferable ranges of the density, and the MFR are as follows. 

That is, generally speaking, the inner and outer layers independently have a density of 0.920 to 0 950 
g/cm*, more preferably 0.920 to 0.945 g/cm^, especially preferably 0.920 to 0.940 g/cm 3 , and an MFR of 0 I 
to I0.0 g/10 mm. more preferably 0.2 to 5.0 g/IO min, especially preferably 0.2 to 4.0 g/IO min. When the 
s dens.ty is less than 0.920 g/cm 3 , the heat-resistance against a sterilization treatment at l2l'C tends to 
decrease after the bag is filled with liquid contents. Contrary to this, when the density is more than 0 950 
g/cm , the stjffness of the resultant laminate tends to become large and, therefore, the laminate tends to 
become unsuitable as a medical bag. When the MFR is less than 0.I g/IO min, the good film or sheet is 
difficult to be obtained by a melt extrusion molding method. Contrary to this when the MFR is more than 
7 I0.0 g/IO mm, the mechanical strength of the resultant film or sheet tends to decrease and, therefore the 
film or sheet is not suitable for use as a medical bag. 

On the other hand, the intermediate layer has a density of 0.920 g/cm* or less, more preferably 0 9I5 
g/cm 3 or less, especially preferable at least 0.880 g/cm 3 but less than 0.9(0 g/crn^. and an MFR of 0 I to 20 
gM l min preferably O.I to 15 g/IO min, especially preferably 0.I to I0 g/IO min. When the density is more than 
> 0.920 g/cm* the stiffness of the resultant laminate tends to become large and, therefore, the laminate tends 
to become unsuitable as a medical bag. When the MFR is less than 0.I g/IO min, the good film or sheet is 
difficult to be obtained by a melt extrusion molding method. Contrary to this, when the MFR is more than 20 
g/IO mm, the impact strength of the resultant film or sheet tends to decrease and, therefore, the medical bag 
formed therefrom tends to be suffered from undesirable problems during the thermal sterilization treatment 
' and the handling thereof. 

The melting point of the intermediate layer of the present medical bag is preferably 115 to 125 °C 
preferably 115 to 123 C, more preferably 118 to 123 *C. When the melting point is less than 115 "C, the strain 
tends to be generated between the intermediate layer and the inner and outer layers and the wrinkles are 
generated in the bag. Contrary to this, the ethylene-l-olefin copolymer having the above-mentioned density 
and MFR and the melting point of more than 125 'C has not been produced. Furthermore, according to the 
present invention, the Young's modulus, determined by the ASTM D882 method, of the intermediate layer 
is preferable smaller than, more preferably is 80% or less of those of the inner and outer layers because 
the natural dischargeability of the resultant bag becomes excellent. Generally speaking, the Young's 
modulus of the inner and outer layers is preferably 1200 to 8000 kg/cm*, more preferably 1200 to 5000 
kg/cm , and the Young's modulus of the intermediate layer is preferably 600 to 3500 ko/cm 2 more 
preferably 600 to 3000 kg/cm 2 . y ' 

The laminate according to the present invention can be prepared by any conventional lamination 
method, such as a water-cooling or air cooling type co-extrusion inflation method, a co-extrusion T-die 
method, a dry lamination method, or an extrusion lamination method. The use of the water-cooling type co- 
extrusion inflation method and co-extrusion T-die method is desirable from an economical point of view The 
laminate is generally prepared in the form of a tube or sheet, and then heat-sealed to form a bag having an 
appropriate shape and desired dimensions. The attachments for a liquid inlet and outlet are then attached to 
the bag. 

Although there are no critical limitations to the thickness of the laminates according to the present 
invention, the thickness of the laminates is preferably 150 to 400 urn, more preferably 200 to 300 urn 

A thickness of less than 150 am tends to give the bag an insubstantial feeling, whereas a thickness of 
more than 400 urn tends to result in an insufficient flexibility. Although there is no specific limitation on the 
hlckness of each layer, desirably the thickness of the intermediate layer is 50 to 90%, more desirably 50% 
to 86/o. of the total thickness of the laminate so as to afford a sufficient flexibility to the laminate. 
Furthermore the thickness of the inner or outer layer is preferably 5% to 25%, more preferably 7% to 22% 
of the total thickness of the laminate so as to obtain the desired flexibility and mechanical strength 

The inside and outside surfaces of the medical bag thus obtained are washed or cleaned with distilled 
water or disinfected water having a predetermined temperature, prior to the filling of the liquid to be 
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contained in the bag, if necessary, and the liquid filled in the bag after drying. The medical bag containing 
the liquid is then subjected to a sterilization treatment by, for example, a high pressure steam method. 
Typical conditions of the high pressure steam sterilization are, for example, IIS * C x 30 min and I2I° C x 20 
min. It has been found that the transparency of the medical bag is improved when the bag is subjected to a 
heat treatment at a temperature of 40 * C or more for at least 10 minutes. 

EXAMPLES 

The present invention will now be further illustrated by, but is by no means limited to. the following 
Examples and Comparative Examples. 

In the following Examples and Comparative Examples, the various properties and characteristics of the 
medical bags were determined as follows. 

Density: Determined at 23* C ± O.f C according to the ASTM DI505 method; 

Melting Point: Determined at a temperature increase rate of lO'C/min acccording to the so-called DSC 
method; 

Flexibility: Young's modulus was determined according to the ASTM D-882 method; 
Natural dischargeability: Visually observed: 

Heat-resistance: The conditions (e.g., wrinkles, deformation, breaking) were visually observed after the 
bag containing the liquid content (i.e., physiological saline solution) was subjected to a high pressure steam 
sterilization treatment at a temperature of II5*C or !2f C for 30 minutes, followed by treating at a 
temperature of 40 * C for 40 minutes; 

Transparency: The bag was filled with physiological saline solution and the transparency was visually 
observed after the high pressure steam sterilization treatment and was also evaluated in terms of a Haze 
value determined according to an ASTM D-I003 method; 

Sanitariness: determined by a test method for a plastic container for transfusion according to the 
Japanese Pharmacopoeia; and 

Visual appearance: The conditions of wrinkles, deformation and breaking were visually observed. 
The visual observation results are evaluated as follows: 
© Very good 
o Good 
A Fair 
x Poor 

Examples I to 3 and Comparative Examples I to 3 

The following polymers were used as those of the inner, intermediate, and outer layers of the medical 
bags of Examples I to 3 and Comparative Examples I to 3. 

PE(I): Low-density polyethlene prepared by a high-pressure method having a density of 0.927 g/cm 3 , an 
MFR of l.l g/IO min, and a Young's modulus of 3200 kg/cm 2 ; 

PE(2): Ethylene-butene-l copolymer having a density of 0.909 g/cm 3 , an MFR of I.2 g/IO min, a Young's 
modulus of I480 kg/cm 2 , an average carbon number in the alkyl group of the short-chain branch of about 2, 
and an average number of the short-chain branch per I000 carbon atoms of about 27; 

PE(3): Ethylene-butene-l copolymer having a density of 0.896 g/cm 3 , an MFR of I.5 g/IO min, a Young's 
modulus of 630 kg/cm 2 , an average carbon number in the alky! group of the short-chain branch of about 2, 
and an average number of the short-chain branch per I000 carbon atoms of about 35; 

PE(4): Ethylene-hexene-l copolymer having a density of 0.900 g/cm 3 , an MFR of 2.0 g/IO min, a Young's 
modulus of 620 kg/cm 2 , an average carbon number in the aikyi group of the short-chain branch of about 4, 
and an average number of the short-chain branch per I000 carbon atoms of about 30; 

PE(5): Ethylene-butene-l copolymer having a density of 0.950 g/cm 3 , an MFR of I.5 g/IO min, a Young's 
modulus of 7200 kg/cm 2 , an average carbon number in the alkyl group of the short-chain branch of about 2, 
and an average number of the short-chain branch per 1000 carbon atoms of about 4; 

EVA(I): Ethylene-vinyl acetate copolymer having a vinyl acetate content of 20% by weight, a density of 
0.94I g/cm 3 , an MFR of 2.0 g/IO min, and a Young's modulus of 8I0 kg/cm 2 , 

EPR: Ethylene-propylene type elastomer having a density of 0.900 g/cm 3 , a melt flow rate of I.3 g/IO 
min, and a propylene content of 28% by weight; 

Laminated sheets having the composition of the polymers and the thickness of the layers listed in Table 
I were prepared from the above-mentioned polymers by using a water-cooling co-extrusion inflation method 
in Examples I and 2 and Comparative Examples I and 2 and by using a T-die method in Example 3 and 
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Comparative Example 3. From the laminated sheets thus obtained, medical bags having internal volumes of 
500 ml were formed. 

The various properties and characteristics of these medical bags were determined. The results are 
shown in Table 2. 
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50 Exam P |9S f to 6 and Comparative Examples 4 to 6 

The following polymers were used as those of the inner, intermediate, and outer layers of the medical 
bags of Examples 4 to 6 and Comparative Examples 4 to 6. 

PE(6): Low-density polyethylene prepared by a high-pressure method having a density of 0 926 g/cm 3 
55 an MFR of LI g/tO min, and a Young's modulus of 2950 kg/cm 2 ; 

PE(7): Ethylene-hexene-l copolymer having a density of 0.925 g/cm 3 an MFR of 1.0 g/10 min a Young's 
modulus of 3050 kg/cm*, an average carbon number in the aikyl group of the short-chain branch of about 4 
and an average number of the short-chain branch per 1000 carbon atoms of about 14- 
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PE(8): Ethylene-hexene-l copolymer having a density of 0.945 g/cm^, an MFR of 2.5 g/)0 min. a Young's 
modulus of 4900 kg/cm*, an average carbon number in the alkyl group of the short-chain branch of about 4 
and an average number of the short-chain branch per I000 carbon atoms of about 6; 

PE(9): Ethylene-hexene-l copolymer having a density of 0.935 g/cnv* an MFR of 1 8 g/iO min, a Young's 
modulus of 3850 kg/cm*, an average carbon number in the alkyl group of the short-chain branch of about 4 
and an average number of the short-chain branch per I000 carbon atoms of about 10- 

PE{i0): Ethylene-butene-l copolymer having a density of 0.9I7 g/cm3, an MFR of 2.0 g/10 min, a Younq's 
modulus of 2200 kg/cm 2 , an average carbon number in the alkyl group of the short-chain branch of about 2 
and an average number of the short-chain branch per I000 carbon atoms of about I9- 

PEfll): Ethyiene-butene-l copolymer having a density of 0.896 g/crn^, an MFR of I.5 g/IO min, a Younq's 
modulus of 620 kg/cm 2 , an average carbon number in the alkyl group of the short-chain branch of about 2 
and an average number of the short-chain branch per I000 carbon atoms of about 35; 

PE(I2): Ethylene-butene-l copolymer having a density of 0.905 a/cm*, an MFR of 2.7 g/IO min a 
Young s modulus of 980 kg/cm*, an average carbon number in the alkyl group of the short-chain branch' of 
about 2, and an average number of the short-chain branch per 1000 carbon atoms of about 23- 

n q J nl^3 Eth M 8 rrt ( y l c °P 0| y mer havin 9 a vi "y< ^tate content of 15% by weight, a density of 

0.932 g/cm 3 , an MFR of I.5 g/IO mm, and a Young's modulus of I050 kg/cm 2 ; 

Laminated sheets having the composition of the polymers and the thicknesses of the layers listed in 
rn^H -n V P T re f f T c the J ab0ve - menti0ned Polymers by using a water-cooling co-extrusion inflation 
method in Examples 4 and 5 and Comparative Examples 4 and 5 and by using a T-die method in Example 
6 and Comparative Example 6. From the laminated sheets thus obtained, medical bags having internal 
volumes of 500 ml were formed. 

The various properties and characteristics of these medical bags were determined. The results are 
snown in r able 4. 
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As is ciear from the results shown in the above-mentioned Examples and Comparative Examples the 
so medical bags according to the present invention have an excellent flexibility, transparency, heat-resistance 
and sanitariness. 

Thus according to the present invention, the medical bags having the following advantages can be 
provided. 

(!) Since the heat resistance is excellent, a substantial generation of wrinkle and deformation does not 
55 occurs and the visual appearance is also excellent during the high pressure steam sterilization. 

(2) Since the flexibility is excellent, the leakage of the liquid content in the bag does not occur 

(3) Since the transparency is excellent, the conditions of the liquid content in the bag can be readily 
observed. 
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(4) The visual appearance is excellent (i.e., neither wrinkles nor deformation occur), and no substantial 
breaking of the bag occurs. 

Claims 

1. A medical bag composed of a laminate having a thickness of 150 to 400 urn and comprising (i) an 
inner layer of either a low-density polyethylene, or an ethylene-1 -olefin copolymer having a density of 
0.920 g/cm 3 or more, or a high density polyethylene, <ii) an intermediate layer of an ethylene-1 -olefin 
copolymer having a melting point of 115* C to 125* C and having a density of 0.920 g/cm 3 or less, and 
(Hi) an outer layer of either a low-density polyethylene, or an ethylene-1 -olefin copolymer having a 
density of 0.920 g/cm 3 or more, or a high density polyethylene. 

2. A medical bag as claimed in claim 1, wherein the densities of the inner and outer layers are 
independently 0.920 to 0.950 g/cm 3 , 

3. A medical bag as claimed in claim 1, wherein the melt flow rates, determined by the ASTM D1238 
method. Condition E, of the inner and outer layers, are independently 0.1 to 20 g/10. min and the melt 
flow rate, determined by the ASTM D1238 method, Condition E, of the intermediate layer is 0.1 to 20 
g/10 min. 

4. A medical bag as claimed in claim 1, 2 or 3 wherein the thickness of the intermediate layer is 50% to 
90% of the total thickness of the laminate. 

5. A medical bag as claimed in claim 1 , 2, 3 or 4 wherein the Young's modulus of the inner and outer 
layers are 1200 kg/cm 2 or more. 

6. A medical bag as claimed in any one of the proceeding claims, wherein the Young's modulus of the 
intermediate layer is 80% or less of those of the inner and outer layers. 

7. A medical bag as claimed in any one of the preceeding claims, wherein the Young's modulus of the 
intermediate layer is 600 to 3500 kg/cm 2 . 

8. A medical bag as claimed in any one of the preceeding claims, wherein the laminate is composed of 
the low-density polyethylene inner and outer layers and the ethylene-1 -olefin copolymer intermediate 
layer having a density of 0.920 g/cm 3 or less. 

9. A medical bag as claimed in any one of claims 1 to 7, wherein the laminate is composed of the 
ethylene-1 -olefin copolymer inner and outer layers having a density of 0.920 g/cm 3 or more and the 
ethylene-1 -olefin copolymer intermediate layer having a density of less than 0.920 g/cm 3 . 

Revendications 

1. Sac medical compose d'un stratifie ayant une epaisseur de 150 a 400 urn et comprenant (1) une 
couche interne soit de polyethylene basse densite, soit d'un copolymere ethylene-1 -olefine ayant une 
densite de 0.920 g/cm 3 ou davantage, soit un polyethylene haute densite, (ii) une couche intermediate 
d'un copolymere ethylene-1 -olefine ayant un point de fusion de 1 15 a 125* C et une densite de 0,920 
g/cm 3 ou moins, et (iii) une couche externe soit de polyethylene haute densite, soit d'un copolymere 
ethylene-1 -olefine ayant une densite de 0,920 g/cm 3 ou davantage, soit un polyethylene haute densite. 

2. Sac medical selon la revendication 1, dans lequel les densites des couches interne et externe sont 
independamment de 0,920 a 0,950 g/cm 3 . 

3. Sac medical selon la revendication 1, dans lequel les indices d'ecoulement a I'etat fondu, determines 
par la methode ASTM D1238, Condition E, des couches interne et externe, sont independamment de 
0,1 a 20 g/10 min. et I'indice d'ecoulement a I'etat fondu, determine par la methode ASTM D1238, 
Condition E, de la couche intermediate, est de 0,1 a 20 g/10 min. 

4. Sac medical selon les revendications 1 , 2 ou 3, dans lequel I'epaisseur de la couche intermediate est 
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de 50 % a 90 % de I'epaisseur totale du stratifie. 

5 " ?L m ini Cai f T< inn r ! V f nd j Cati ° nS 1 ' 2 ' 3 ° U 4 ' danS ,equel '* moduie de Youn 9 couches interne 
et externe est de 1200 kg/cm 2 ou davantage. 

6. Sac medical selon rune quelconque des revendications precedentes. dans lequel !e module de Young 
de la couche intermediate est 80 % ou moins de ceux des couches interne et externe. 

7. Sac medical selon rune quelconque des revendications precedentes, dans lequel le module de Young 
de la couche intermediate est de 600 a 3600 kg/cm 2 . 

8. Sac radical selon I'une quelconque des revendications precedentes, dans lequel le stratifie est 
compose de couches interne et externe de polyethylene basse densite et d'une couche intermediate 
de copolymere ethylene-1 -olefine ayant une densite de 0,920 g/cm 3 ou moins. 

9 ' tZ^ZTV'Z* qUe ' C ° nque ^/indications 1 a 7, dans lequel le stratifie est compose de 
couches interne et externe de copolymere ethylene-1 -olefine ayant une densite de 0,920 g/cm 3 et 
dune couche mtermed.aire de copolymere ethylene-1 -olefine ayant une densite inferieure a 0,920 

Paten tanspru che 

1 ^l!i r H^ diZiniSChe Z rt Cke u b8Stehend 3US 6inem Laminat einer Dicke von 150 400 urn und 
urnfas end (,) erne innere Sch.cht aus entweder einem Polyethylen niederer Dichte oder einem Ethylen- 

ninhtl /? P ym ? en T 6iner ° iChte V ° n 0,920 Q/Cm3 0der mehr oder ein ™ Polyethylen hoher 
vr % { hlT^V WIS ? enSCh n Cht einQm Eth y'*n-1-Olefin-Copolymeren mit einem Schmelzpunkt 
von 115 bis 125 C und e.ner Dichte von 0,920 g/cm 3 oder weniger, und (iii) einer aufleren Schicht aus 

vTo 920^3 P n H yethyl H en H 6derer ° iChte ° der Shylen-I-Olefin-Copolymeren mit e^erDiZl 
von 0,920 g/cm 3 oder mehr oder einem Polyethylen hoher Dichte. 

2 ' SSilSl medi2inis ^ e ^f cke nach *™?™h 1. wobei die Dichten der inneren und aufleren Schicht 
unabhangig vonemander 0.920 bis 0,950 g/cm 3 betragen. 

3 ' a?™ Z^fTT e D Z ? Ck9 naCh AnSpmCh 1> WObei die Schmel 2 flu/3indices, bestimmt nach der 
o IT h ' o ed J n T 9 E ' inneren Und meren Schicht "nabMnglg voneinander 0,1 bis 
mX,B^ ~ — der ASTM D123S- 

4 ^^T^^^^- 2 "» 3 ' "~ - «- - — t 

5. Beutel fur medizinische Zwecke nach einem der Anspruche 1 2 3 oder 4 wobei nW v^.rw^ho 
Eiastizitatsmodul der inneren und aufleren Schicht 120oVm 2 02 000 N/cm'j olr ■ b^t 

6 ' B^lm^u! ZW ! Cke 9em3fl 6inem d6r vorher 9 ehen den AnsprOche, wobei der Young'sche 
bS Zwschenschicht 80 % oder weniger von dem der inneren und au/Jeren Schicht 

7 ' aiaimSuf £?? Z T Cke F?i Gin8m d6r vorher 9 ehe <^ Anspruche, wobei der Young'sche 
Eiastizitatsmodul der Zw.schenschicht 600 bis 3500 kg/cm* (6000 bis 35 000 N/cm*) betrSgt 

Beutel fur medizinische Zwecke gema/3 einem der vorhergehenden Anspruche, wobei das Laminat aus 
einer inneren und aufleren Schicht aus Polyethylen niederer Dichte und einer Zwischenschicht eines 
Ethylen-1-Oiefm-Copolymeren mit einer Dichte von 0,920 g/cm 3 oder weniger besteht. 

Beutel fur medizinische Zwecke nach einem der Anspruche 1 bis 7, wobei das Laminat aus einer 
Z'oder meh fi r ere d SChiCht ^ » 1 - 0 '^-Copoiymeren mit einer "££ 2 0920 
g/cm oder mehr und aus e.ner Zw.schenschicht aus einem Ethylen-1-Olefin-Copolymeren mit einer 



8. 



9. 
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Dichte von weniger als 0,920 g/cm 3 besteht. 
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